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METHOD AND DEVICE FOR TEMPERING
GLASS

This application is a 371 of PCT/AT2012/000012 filed 26
Jan. 2012.

The invention relates to a method for tempering flat glass
and a device with which flat glass can be tempered.

BACKGROUND OF THE INVENTION

The tempering of flat glass is carried out such that the flat
glass is heated to a temperature above the tempering tempera-
ture (in general approximately 650° C.) and then is quenched
so that stresses tempering the latter are created in the flat
glass.

For the tempering of flat glass, many devices have become
known whereby a problem routinely exists in separating the
heating zone from the quenching or cooling zone.

SUMMARY OF THE INVENTION

The object of the invention here is to propose a simple and
effective solution.

This object is achieved according to the invention with a
method that has the features of claim 1.

The object according to the invention is also achieved by a
device that has the features of the independent claim that is
oriented to the device.

Preferred and advantageous configurations of the invention
are subjects of the subclaims.

Since, in the procedure according to the invention, the flat
glass that protrudes from the heating zone is supported on
either side by gas bearings, in particular air bearings, not only
is the effective separation between heating and quenching
zones provided, but also a gentle transport of the heated flat
glass pane from the heating zone into the quenching zone is
ensured.

The separation from the heating zone to the cooling zone is
done especially effectively when the nozzles from which the
gas exits for creating the gas bearings are placed obliquely so
that they point away from the heating zone to the cooling
zone. In addition, it can be provided within the framework of
the invention that the nozzles for which the gases produce the
quenching in the quenching zone are oriented in such a way
that they are directed to the nozzles for the air bearings,
whereby between the nozzles for creating the air bearings, on
the one hand, and the nozzles for creating the quenching zone,
on the other hand, a gap is provided, which allows gas (in
general, air) to flow out.

Within the framework of the invention, it is taken into
consideration to excite the nozzles (support nozzles), from
which the gas that forms the gas bearings exits, into oscilla-
tions. It is thus achieved that pressure waves are created in the
gas that advantageously support the reliable supplying of the
flat glass pane to the quenching zone (for example, formed by
at least one pair of quenching nozzles). The oscillations are
preferably directed in such a way that the nozzles move cross-
wise, in particular normally (perpendicular), to the direction
of movement of the flat glass pane. The oscillations can lie in
the frequency range of ultrasound.

Other details and features of the invention follow from the
description below of a preferred embodiment of the invention
based on the diagrammatic drawing.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

In the arrangement according to the invention, a glass pane
1 (flat glass pane) from the heating zone 2, which is formed
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2

by, for example, a series of ceramic nozzles, from which
heated gas (air) exits, is directed into a quenching zone 3,
which is formed by at least one pair of nozzles 4, which are
arranged on either side of the transport track 5 of the glass
pane 1, which is to be tempered, and from which cooled gas
(air) exits. The nozzles 4 that are provided in the quenching
zone can be moved crosswise to the transport track 5 (arrow
6), in such a way that the distance of the nozzles 4 from one
another can be matched to the thickness of the glass pane 1
that is to be tempered.

Between the heating zone 2, formed by ceramic nozzles, on
the one hand, and the quenching zone 3, formed by at least
one pair of quenching nozzles 4, on the other hand, at least
two nozzles 7 (support nozzles) that are opposite one another
are provided according to the invention, from which nozzles
a gaseous medium (air) exits in the direction toward the
conveyor track 5 of the glass pane 1, which is to be tempered.
The nozzles 7 are arranged in an adjustable manner crosswise
(arrow 8) to the transport track 4 of the glass pane 1 that is to
be tempered. Thus, air bearings that are arranged on either
side of the glass panes 1 (in each case between a nozzle 7 and
the glass pane 1) are formed.

The outlet openings 9 from which support nozzles 7, from
which gas (air), which creates air bearings, exits, are oriented
in such a way that they are placed obliquely away from the
heating zone 2 [sic]. Thus, cooled gas from the quenching
zone 3 is prevented from flowing through the heating zone 2
and impairs the effectiveness thereof.

In addition, it is achieved that the gas bearings (air bear-
ings) that are created on both sides of the glass panes 1 can be
designed effectively by moving the nozzles 7 crosswise to the
conveyor track 5 of the glass pane 1 that is to be tempered up
to a point where they are close to the latter.

These air bearings can be created in a preferred embodi-
ment even between the glass pane 1 that is to be tempered and
the quenching nozzles 4 (nozzles in the quenching zone 3), by
the latter being accordingly moved close to the glass pane 1.

Also, the outlet openings 10 in the nozzles 4 of the quench-
ing zone 3 are placed obliquely to the plane of the transport
track 5 namely so that they are placed obliquely to the nozzles
7 for creating the air bearings. It can thus be achieved that gas
(air) can flow outward between the support nozzles 7 and the
quenching nozzles 4 (arrow 11).

In practice, the operation of the device according to the
invention proceeds such that the support nozzles 7 and also
the nozzles 4 in the quenching zone 3 are first arranged in a
position (readiness position) away from the transport track 5
of'the glass pane 1 that is to be tempered. Only when the front
edge of the glass disk 1 exits from the heating zone 2 and
moves between the support nozzles 7 are the latter brought
closer to one another so that the gas bearings (air bearings)
which stabilize and guide the latter are created on either side
of'the glass pane 1.

In practice, several pairs of support nozzles 7 can also be
provided, such as several pairs of quenching nozzles 4. Pairs
of support nozzles 7 can also be provided between pairs of
quenching nozzles 4.

The support nozzles 7 can be made to oscillate indepen-
dently of their adjustability in the direction of the double
arrows 8, and therefore oscillation generators are assigned to
the support nozzles 7 (not shown). The direction of the oscil-
lations of the support nozzles 7 is essentially crosswise, in
particular perpendicular, to the transport track 5 of the flat
glass pane 1. The frequency of the oscillations of the support
nozzles 7 can be in the ultrasonic frequency range.

Although in each case a series of outlet openings 9 or 10 is
provided in the embodiment shown in the drawing in each
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support nozzle 7 and also in each quenching nozzle 4, two or
more than two series of openings 9 and 10 can be provided in
a modified embodiment in the support nozzles 7 and/or the
quenching nozzles 4.

In the support nozzles 7 and/or the quenching nozzles 4, it
is also considered to provide a slot or two or more than two
slots for the release of gas instead of a series of openings 9 or
10. Also, such slots are preferably placed at an angle to the
transport track 5 of the flat glass pane 1 such as is shown and
described for the openings 9 or 10.

In summary, an embodiment of the invention can be
described as follows.

In a device for tempering flat glass, the glass panes 1
between a heating zone 2 and a quenching zone 3 are sup-
ported on either side by air bearings. The nozzles 7, from
which pressurized air exits to create the air bearings, are
placed obliquely in such a way that they point away from the
heating zone 2 to the quenching zone 3, by which it is pre-
vented that cooled air from the quenching zone 3 flows in the
direction toward the heating zone 2.

The invention claimed is:

1. A method for tempering flat glass, comprising:

heating flat glass in a heating zone up to a tempering
temperature; and

quenching the heated glass in a downstream quenching
zone,

wherein, between the heating zone and the quenching
zone, the glass pane is supported on either side by gas air
bearings.
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2. The method according to claim 1, wherein the air bear-
ings are created between support nozzles and the glass panes.

3. The method according to claim 2, wherein the support
nozzles, from which gas exits to create gas air bearings, are
put into operation as soon as a front edge of the glass pane that
is to be tempered arrives in an area of the support nozzles.

4. The method according to claim 3, wherein gas in the
quenching zone flows in the direction toward the support
nozzles.

5. The method according claim 3, wherein the support
nozzles are excited into oscillations that are directed cross-
wise to a direction of movement of the flat glass.

6. The method according to claim 2, wherein gas in the
quenching zone flows in a direction toward the support
nozzles.

7. The method according to claim 6, wherein the support
nozzles are excited into oscillations that are directed cross-
wise to a direction of movement of the flat glass.

8. The method according to claim 2, wherein gas from the
support nozzles and from the nozzles of the quenching zone
flows out into an area between the support nozzles and the
nozzles of the quenching zone.

9. The method according to claim 8, wherein the support
nozzles are excited into oscillations that are directed cross-
wise to a direction of movement of the flat glass.

10. The method according to claim 2, wherein the support
nozzles are excited into oscillations that are directed cross-
wise to the direction of movement of the flat glass.
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